ABSTRACT The mean transit time (MTT), coefficient of variation (CoV), and index of skewness (IoS) (Fish et al, 1974) . The forced vital capacity (FVC) can be considered as a large number of discrete volume increments (or even gas molecules) each of which is distinguished by a transit time measured from the start ofthe expiration to a given point on the record. The distribution of transit times can be described mathematically by the mean transit-time (MTT), the coefficient of variation (CoV) of transittimes, and the index of skewness (IoS) of the transittime distribution. These are derived from the first three moments of the flow/time curve (see appendix); higher moments can be derived but add little to the description.
Conventional derivatives of the forced expiratory spirogram-namely, forced expiratory volume in I second (FEV1), FEVi/vital capacity (VC) ratio, maximal mid-expiratory flow (MMEF), and flow at 75, 50, and 25% of VC (V75, V50, and V25)-each measure only a single attribute of the spirographic curve. Much information may thereby be lost. A comprehensive description of the curve may be obtained by moment analysis of the flow/time curve that is implicit in the routine volume/time curve (Fish et al, 1974) . The forced vital capacity (FVC) can be considered as a large number of discrete volume increments (or even gas molecules) each of which is distinguished by a transit time measured from the start ofthe expiration to a given point on the record. The distribution of transit times can be described mathematically by the mean transit-time (MTT), the coefficient of variation (CoV) of transittimes, and the index of skewness (IoS) of the transittime distribution. These are derived from the first three moments of the flow/time curve (see appendix); higher moments can be derived but add little to the description.
We have compared MTT, CoV, and LoS with conventional spirographic indices in 51 asthmatic children who considered themselves free from symptoms at the time of study and in whom wheezes were not audible on auscultation. Nineteen of these children showed no abnormality of the spirogram, however analysed. In the remaining 32, abnormalities of MTT were both more frequent and of greater magnitude than those of any other index.
Methods

SUBJECTS
Thirty-five children (17 boys, 18 girls) aged between 7 and 14 years were selected from those attending a summer camp run by the Auckland Asthma Society. Sixteen children (9 boys, 7 girls) aged between 7 and 13 years were patients under the care of one of us (AL). All were Europeans and had had typical asthma since early childhood; two were not receiving any treatment at the time of study and the rest were having regular treatment with one or more of salbutamol (aerosol or tablets), disodium cromoglycate by Spinhaler, and beclomethasone aerosol. None was receiving oral steroids. Admission to the study required absence of symptoms and of clinical evidence of upper respiratory infection or wheeze. All were studied in the morning, and none had taken any medication since the previous day. (Liang et al, 1975 indices. Figure 2 shows this for V75, FEV,/VC, and V50; MTT yields significantly fewer false negatives than these indices, especially beyond 3 SD from the normal mean value. The other indices derived by moment analysis (CoV and IoS) were conspicuously poorer than conventional indices by the above criteria. This is no doubt partly because their normal range is relatively wide, as the prediction equations above show. In the great majority of patients CoV and loS were normal, although the means for both were increased and that for CoV was significantly greater than the normal mean (table 1) . We have shown elsewhere (Macfie et al, 1978) that inhalation by normal adults of 80% helium, 20% oxygen greatly reduced MTT but did not increase CoV or loS significantly. Helium, in effect, reduces resistance only in large airways, and the inference is that if change of large-airway resistance does not alter CoV and IoS, any change in these must be due to changes in small airways. The present results are consistent with this view if one supposes that in these mildly asthmatic patients mainly large airways were affected. Neuburger et al (1976) , who studied 37 patients with cystic fibrosis, found that CoV in 20 patients (54%) and loS in six patients (16 %) were abnormal; these findings were attributed to the presence of small-airways disease, and show that CoV and loS are often abnormal in a condition with frequent involvement of small airways. The increase to abnormal values of CoV and loS in three of our patients after salbutamol implies that in them the aerosol dilated some small airways and not others.
The results of Fish et al (1974) , who found that MTT increased without change of relative dispersion of transit times (analogous with CoV) in asthmatic patients exposed to bronchial challenge with antigen or metacholine, are consistent with the present findings.
Our data show that MTT, while apparently the most sensitive indicator of abnormality tested, is not necessarily the most sensitive detector of change after salbutamol aerosol. This result may be due to the small number (12) (Sabiston and Wolfe, 1976) . Bosher et al (1959) in their survey of 350 cases showed that 89 out of 110 cases (where suitable data were available) were superficial enough to allow excision without pulmonary resection. In our two cases local resection of the lesions including the feeding vessels without damaging functional lung tissue was easily and safely carried out.
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